An ELISA-based assay for detergent-solubilized cellular beta 1,4-galactosyltransferase activity. Use of a polyacrylamide derivative with GlcNAc-beta side chains as a solid phase acceptor substrate.
In our previous paper [Oubihi et al. (1998) Anal. Biochem., 257, 169-175], we have shown that a polyacrylamide-derived synthetic glycopolymer with GlcNAcbeta side chains, termed PAP(GlcNAcbeta), is useful as a solid phase acceptor substrate for the ELISA-based analyses of soluble beta1,4(-)galactosyltransferase (GalT) activity in milk. This method is now used to assay detergent-solubilized cellular GalT. The glycopolymer coated on polystyrene plates was shown to be highly stable against the non-ionic and ionic detergents tested (0 approximately 5% solutions of Triton X-100 and SDS). Such stability made it possible to incubate the ELISA plate with detergent-solubilized GalT and to wash the ELISA plate with SDS solution after the GalT reaction, leading to high accuracy and sensitivity of this assay. The GalT activity was assayed using this method for 1% Triton X-100 extracts of various tissue samples of mice and several cultured cell lines. The results showed that the specific GalT activity of tissue extracts was low in brain and intestine, and high in ovary, muscle, and kidney. As for the cultured cell lines, COS7, COMMA-1D and C2C12 cells showed high specific activity, while CHO and MDCK cells showed low activity. The myoblast C2C12 had a slight increase in GalT activity during starvation-induced cell differentiation. On the other hand, GaIT-I transcript estimated by RT-PCR rather decreased during C2C12 cell differentiation, suggesting a differentiation-dependent switch in GalT isozymes. Taken all together, the ELISA-based assay using PAP(GlcNAcbeta) as a solid phase acceptor substrate was demonstrated to be a useful method for the assay of membrane-bound galactosyltransferases.